Onset of force development as a marker of thrombin generation in whole blood: the thrombin generation time (TGT).
Prothrombin activation requires the direct interplay of activated platelets and plasma clotting factors. Once formed, thrombin causes profound, irreversible activation of platelets and reinforces the platelet plug via fibrin formation. Delayed or deficient thrombin production increases bleeding risk. Commonly employed coagulation assays, the prothrombin and partial thromboplastin times, use clot formation as a surrogate marker of thrombin generation. These assays routinely utilize platelet-poor plasma and completely miss the effects of platelets. Other markers of thrombin generation, prothrombin fragment 1 + 2 (F1 + 2) and thrombin-antithrombin complex, are typically measured after the fact. We report a simple assay, which employs the onset of platelet contractile force (PCF) as a surrogate marker of thrombin generation. PCF generation occurs concomitant with the burst of F1 + 2 release. The time between assay start and PCF onset is termed the thrombin generation time (TGT). TGT is prolonged in clotting factor deficiencies and in the presence of direct and indirect thrombin inhibitors. TGT shortens to normal with clotting factor replacement and shortens with administration of recombinant factor VIIa. TGT is short in thrombophilic states such as coronary artery disease, diabetes and thromboangiitis obliterans and prolongs toward normal with oral and intravenous anticoagulants.